Selectivity within a Family of Bacterial Phosphothreonine Lyases.
Phosphothreonine lyases are bacterial effector proteins secreted into host cells to facilitate the infection process. This enzyme family catalyzes an irreversible elimination reaction that converts phosphothreonine or phosphoserine to dehydrobutyrine or dehydroalanine, respectively. Herein, we report a study of substrate selectivity for each of the four known phosphothreonine lyases. This was accomplished using a combination of mass spectrometry and enzyme kinetics assays for a series of phosphorylated peptides derived from the mitogen-activated protein kinase (MAPK) activation loop. These studies provide the first experimental evidence that VirA, a putative phosphothreonine lyase identified through homology, is indeed capable of catalyzing phosphate elimination. These studies further demonstrate that OspF is the most promiscuous phosphothreonine lyase, whereas SpvC is the most specific for the MAPK activation loop. Our studies reveal that phospholyases are dramatically more efficient at catalyzing elimination from phosphothreonine than from phosphoserine. Together, our data suggest that each enzyme likely has preferred substrates, either within the MAPK family or beyond. Fully understanding the extent of selectivity is key to understanding the impact of phosphothreonine lyases during bacterial infection and to exploiting their unique chemistry for a range of applications.